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The Tortoise Beetle Charidotella egregia (Cassidinae) is a 5-to-7 mm-long insect that
usually lives on the host plant Ipomoea lindenii, and can be found at the border of the
rainforest of the American continent. This insects shows the intriguing particularity of
being able to drastically change color (from yellow to red), and to switch from metallic
to diffuse reflection, when it gets "upset" by some external conditions, such as an
attempted predator attack. When safer conditions are recovered, it can easily restore
its dorsal cuticle into its original metallic-gold looking state.

Biological observation, optical measurements carried out on living beetles captured in
their habitat, electron microscopy applied to dried specimens, and numerical
simulations, are presented to provide evidence that the exocuticle of this beetle is a
metamaterial with a photonic structure which has evolved to show a high sensitivity
to internal hygrometric variations. This suggests a new multiphysics mechanism
(including optics and hydrodynamics) for producing slow but deep changes in the
visual aspect of very large, macroscopic, surfaces. The idea could be generalized to
produce a broad class of selective surfaces with optical properties which can be
reversibly switched on and off.



